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This study was conducted to obtain the ichthyoplankton composition, abundance and 
distribution data in the Sarawak Exclusive Economic zone (EEZ) of South China Sea by 
performing one time sampling at 38 stations within three different neritic zones (inner, 
middle and outer). Samplings were performed from 19th August to 6th October 2015 using 
a bongo net (0.5 m opening diameter, mesh-size of 330 μm and 500 μm) obliquely towed 
at speed of 2 to 3 knots, for about 20 minutes (10 minutes downward and 10 minutes 
upward). Each net was attached with a flow meter to measure the volume of water filtered. 
The physicochemical water parameters (temperature, salinity, turbidity, dissolved oxygen 
and pH) at surface water were measured at 38 stations, while selected physicochemical 
water parameters were measured only at 15 stations according to depth profile. Preserved 
ichthyoplankton were identified to family level and the development of fish larvae was 
identified (pre-flexion, flexion and post-flexion stages. The density of ichthyoplankton and 
Jaccard’s dissimilarity index were calculated. The one-way ANOVA and Tukey’s test was 
used to determine the significant difference of physicochemical water parameters among 
38 stations, while Pearson correlation coefficient was used to analyse the relationship 
between mean values of selected 15 physicochemical water parameters according to depth 
profiles at three neritic zones. The influence of environmental factors on ichthyoplankton 
family abundance according to neritic zone was tested with Canonical Correspondence 
Analyses (CCA). Checklist of ichthyoplankton was prepared with general description of 
each family. Throughout this study, a total of 3,935 fish eggs belonging to six orders and 
12 families were successfully collected, while 5,264 fish larvae with 16 order, 59 families 
and 40 species were obtained. The ichthyoplankton samples contained commercial family, 
five families of fish egg and 16 families of fish larvae. For fish larvae, 36 families are new 
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records for Sarawak waters, while 10 families are new records for the South China Sea 
EEZ waters. Balistidae and Scombridae larvae were found at three different neritic zones 
comprising all development stages (pre-flexion, flexion and post-flexion). High abundance 
of fish eggs was recorded in three families namely Carangidae, Clupeidae and Scombridae 
(> 10%), while fish larvae had three dominant families namely Gobiidae, Engraulidae, 
Scombridae (> 6%). Based on neritic zone, the dominant fish larvae species was 
Encrasicholina punctifer (2.94 FL/100 m3) at inner neritic zone, while at middle and outer 
neritic zones were dominated by Tenualosa toli with 1.37 FL/100 m3 and 0.88 FL/100 m3, 
respectively. The highest mean density of fish egg and fish larvae were recorded at inner 
neritic zone with 24.57 ± 14.85 FE/100 m3 and 35.16 ± 13.58 FL/100 m3, respectively. The 
highest Jaccard’s dissimilarity index of fish egg was recorded between middle and outer 
neritic zones while the highest Jaccard’s dissimilarity index of fish larvae was recorded 
between inner and outer neritic zones. The range of physicochemical parameters were 
within the range of Malaysia Marine Water Quality Criteria and Standard (MMWQS). 
CCA showed that eggs of Malacostidae and Muraenidae were associated with outer neritic 
zone, high salinity, DO and turbidity while Labridae, Scombridae and Sphyraenidae eggs 
were associated at inner neritic zone with higher temperature and pH. For fish larvae, 
Chlorophtalmidae, Plesiopidae, Pomacentridae and Sphyraenidae were not associated with 
all environmental factors (neritic zone, temperature, salinity, turbidity, dissolved oxygen 
and pH). In conclusion, this study had shed some useful information regarding the species 
checklist, composition, abundance and distribution of ichthyoplankton in the Sarawak EEZ 
of the South China Sea that can act as baseline data for future fishery management. 
Keywords: Ichthyoplankton, composition, abundance, distribution, Sarawak EEZ, South 
China Sea 
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Komposisi, Kelimpahan dan Taburan Iktioplankton di Zon Ekonomi Eksklusif (ZEE) 
Sarawak, Laut China Selatan 
 
ABSTRAK 
Kajian ini telah dijalankan untuk mendapatkan data mengenai komposisi, kelimpahan dan 
taburan iktioplankton di Zon Ekonomi Eksklusif (ZEE) Sarawak, Laut China Selatan 
dengan satu kali pensampelan di 38 stesen mengikut tiga zon berbeza (pesisir, tengah laut 
dan laut dalam). Pensampelan dilakukan dari 19 Ogos hingga 6 Oktober 2015 dengan 
menggunakan jaring bongo (diameter bukaan 0.5 m, saiz mata jaring 330 μm dan 500 μm) 
yang ditunda secara oblik pada kelajuan 2 hingga 3 knot, selama kira-kira 20 minit (10 
minit ke bawah dan 10 minit ke atas). Setiap jaring dipasang dengan meter alir untuk 
mengukur jumlah isipadu air yang ditapis semasa pensampelan. Parameter fizikokimia air 
(suhu, saliniti, turbiditi, oksigen terlarut dan pH) diukur pada permukaan air di 38 stesen, 
sementara parameter fizikokimia air terpilih hanya diukur di 15 stesen mengikut profil 
kedalaman. Iktioplankton yang telah diawet seterusnya dikenalpasti sehingga tahap famili 
dan peringkat pertumbuhan larva ikan (pra-fleksi, fleksi dan post-fleksi) juga telah 
dikenalpasti.  Densiti iktioplankton dan indeks ketidaksamaan Jaccard telah dikira. Ujian 
ANOVA sehala dan Tukey digunakan untuk menentukan perbezaan parameter air 
fizikokimia yang signifikan antara 38 stesen sementara koefisien korelasi Pearson 
digunakan untuk menganalisis hubungan antara nilai purata parameter fizikokimia air dan 
kedalaman air di tiga zon. Pengaruh faktor persekitaran terhadap kelimpahan famili 
iktioplankton mengikut zon telah diuji dengan Analisis Kesepadanan Kanonikal (CCA). 
Sejumlah 3,935 telur ikan yang terdiri daripada enam order dan 12 famili berjaya 
dikumpulkan manakala 5,264 larva ikan dengan 16 order, 59 famili dan 40 spesies 
diperolehi. Iktioplankton terdiri daripada lima famili telur ikan dan 16 famili larva ikan 
famili yang komersial. Untuk larva ikan, 36 famili adalah catatan baru untuk perairan 
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Sarawak, sementara 10 keluarga adalah rekod baru untuk perairan ZEE Laut China 
Selatan. Balistidae dan Scombridae larva didapati di tiga zon berbeza bagi semua 
peringkat pertumbuhan (pra-fleksi, fleksi dan post-fleksi). Kelimpahan telur ikan yang 
paling tinggi dicatatkan bagi tiga famili iaitu Carangidae, Clupeidae dan Scombridae (> 
10%), manakala larva ikan mempunyai tiga famili dominan iaitu Gobiidae, Engraulidae, 
Scombridae (> 6%). Berdasarkan zon, spesies larva ikan dominan adalah Encrasicholina 
punctifer (2.94 FL / 100 m3) di zon persisir, sementara di zon tengah dan luar pesisir 
dikuasai oleh Tenualosa toli dengan 1.37 FL/100 m3 dan 0.88 FL/100 m3. Densiti purata 
tertinggi telur dan larva ikan dicatatkan di zon persisir dengan 24.57 ± 14.85 FE/100 m3 
dan 35.16 ± 13.58 FL/100 m3. Indeks ketidaksamaan Jaccard paling tinggi bagi telur ikan 
direkodkan di antara zon tengah laut dan laut dalam manakala bagi larva ikan dicatat di 
antara zon persisir dan laut dalam. Julat parameter fizikokimia berada dalam jangkauan 
Kriteria dan Standard Kualiti Air Laut Malaysia (KSKAM). CCA menunjukkan bahawa 
telur Malacostidae dan Muraenidae dikaitkan dengan zon di laut dalam, saliniti, DO dan 
turbiditi yang tinggi manakala Labridae, Scombridae dan Sphyraenidae dikaitkan di zon 
persisir, suhu dan pH yang tinggi. Hanya larva Chlorophtalmidae, Plesiopidae, 
Pomacentridae dan Sphyraenidae tidak dikaitkan dengan semua faktor persekitaran (zon, 
suhu, saliniti, turbiditi, oksigen terlarut dan pH). Kesimpulannya, kajian ini memberikan 
maklumat mengenai senarai spesis, komposisi, kelimpahan dan taburan iktioplankton di 
ZEE Sarawak, Laut China Selatan yang bertindak sebagai data asas bagi pengurusan 
perikanan pada masa hadapan. 
 
Kata kunci: Iktioplankton, komposisi, kelimpahan, taburan, ZEE Sarawak, Laut China 
Selatan 
viii 






TABLE OF CONTENTS viii 
LIST OF TABLES xix 
LIST OF FIGURES xxi 
LIST OF ABBREVIATIONS xxxii 
CHAPTER 1: INTRODUCTION 1 
1.1 Introduction 1 
1.2 Importance of Ichthyoplankton Study 3 
1.3 Justification of Study 4 
1.4 Objectives and Organisation of Thesis 6 
CHAPTER 2: LITERATURE REVIEW 8 
2.1 Neritic Zone 8 
2.2 Identification of Ichthyoplankton 10 
2.2.1 Identification of Fish Egg 10 
2.2.2 Identification of Fish Larvae 10 
2.3 Habitat of Ichthyoplankton 11 
2.4 Development Stages of Ichthyoplankton 11 
2.5 Differences Between Pelagic and Demersal Ichthyoplankton 
 
16 
2.6 Relationship between  Distribution and Abundance of Ichthyoplankton 




2.6.1 Temperature 17 
2.6.2 Turbidity 18 
2.6.3 Current 18 
2.6.4 Monsoon 18 
2.6.5 Salinity 19 
2.6.6 Dissolved Oxygen 19 
2.6.7 pH 20 
2.6.8 Food Availability 20 
2.6.9 Spawning Season 20 
CHAPTER 3: PHYSICOCHEMICAL WATER PARAMETERS 
ACCORDING TO NERITIC ZONE IN THE 
SARAWAK EXCLUSIVE ECONOMIC ZONE (EEZ) 
OF THE SOUTH CHINA SEA 
 
21 
3.1 Introduction 21 
3.2 Materials and Methods 22 
3.2.1 Sampling Area 22 
3.2.2 Seawater Sampling Procedures 23 
3.2.3 Data and Statistical Analyses 28 
3.2.3.1 Physicochemical Water Parameters at Surface Water 28 




3.3 Results 29 
3.3.1  Physicochemical Water Parameters at Surface Water 29 
3.3.2  Physicochemical Water Parameters According to Neritic Zone 33 
3.3.2.1 Inner Neritic Zone 33 
x 
3.3.2.2 Middle Neritic Zone 35 
3.3.2.3 Outer Neritic Zone 37 
3.4 Discussion 39 
3.4.1 Physicochemical Water Parameters at Surface Water 39 
3.4.2 Physicochemical Water Parameters According to Neritic Zone 42 
3.4.2.1 Temperature 42 
3.4.2.2 Salinity 43 
3.4.2.3 Turbidity 44 
3.4.2.4 pH 45 
3.5 Conclusion 47 
CHAPTER 4: ICHTHYOPLANKTON CHECKLIST IN THE SARAWAK 




4.1 Introduction 48 
4.2 Materials and Methods 49 
4.2.1 Sampling Area 49 
4.2.2 Sampling Strategy 50 
4.2.3 Sample Processing and Identification  50 
4.2.4 Growth Stage Determination and Measurement of Ichthyoplankton  51 
4.2.5 Data Analyses 51 
4.3 Results 52 
4.3.1 Fish Eggs 52 
4.3.1.1 Anguiliformes 53 
4.3.1.1.1 Muraenidae 53 
4.3.1.2 Clupeiformes 53 
xi 
4.3.1.2.1 Clupeidae 53 
4.3.1.3 Mugiliformes 53 
4.3.1.3.1 Mugilidae 53 
4.3.1.4  Perciformes 
4.3.1.4.1 Callionymidae 
4.3.1.4.2  Carangidae 
4.3.1.4.3 Kyphosidae 
4.3.1.4.4 Labridae 



















4.3.2 Fish Larvae 61 





4.3.2.1.3 Ophichtidae 73 




4.3.2.3 Aulopiformes 75 
4.3.2.3.1 Chlorophthalmidae 75 
xii 
4.3.2.3.2 Giganturidae 75 
4.3.2.3.3 Synodontidae 77 
4.3.2.4 Beloniformes 77 
4.3.2.4.1 Hemiramphidae 77 
4.3.2.5 Beryciformes 79 
4.3.2.5.1 Berycidae 79 
4.3.2.5.2. Holocentridae 79 
4.3.2.5.2.1 Myripristis murdjan 79 
4.3.2.6 Clupeiformes 81 
4.3.2.6.1 Clupeidae 81 
4.3.2.6.1.1 Anodontostoma chacunda 81 
4.3.2.6.1.2 Tenualosa toli 81 
4.3.2.6.2 Engraulidae 83 
4.3.2.6.2.1 Encrasicholina heteroloba 83 
4.3.2.6.2.2 Encrasicholina punctifer 83 
4.3.2.6.2.3 Stolephorus commersonnii 85 
4.3.2.7 Gadiformes 85 
4.3.2.7.1 Bregmacerotidae 85 
4.3.2.8 Lophiiformes 87 
4.3.2.8.1 Antennariidae 87 
4.3.2.9 Mugiliformes 87 
4.3.2.9.1 Mugilidae 87 
4.3.2.10 Myctophiformes 89 
4.3.2.10.1 Myctophidae 89 
xiii 
4.3.2.11 Perciformes 89 
4.3.2.11.1 Acanthuridae 89 
4.3.2.11.2 Apogonidae 91 
4.3.2.11.3 Blenniidae 91 
4.3.2.11.4 Callionymidae 93 
4.3.2.11.5 Carangidae 93 
4.3.2.11.5.1 Alepes djedaba 
4.3.2.11.5.2 Caranx sexfasciatus 
93 
95 
4.3.2.11.5.3 Carangoides sp. 95 
4.3.2.11.5.4 Carangoides bartholomaei 97 
4.3.2.11.5.5 Decapterus macarellus 97 
4.3.2.11.5.6 Decapterus russelli 99 
4.3.2.11.5.7 Selaroides leptolepis 99 
4.3.2.11.6 Centrolophidae 101 
4.3.2.11.7 Cepolidae 101 
4.3.2.11.8 Chaetodontidae 103 
4.3.2.11.9 Champsodontidae 103 
4.3.2.11.10 Cirrhitidae 105 
4.3.2.11.11 Coryphaenidae 105 
4.3.2.11.12 Gempylidae 107 
4.3.2.11.13 Gobiidae 107 
4.3.2.11.13.1 Coryphopterus personatus 107 
4.3.2.11.13.2 Coryphopterus glaucofraenum 109 
4.3.2.11.13.3 Microgobius signatus 109 
xiv 
4.3.2.11.13.4 Paedogobius kimurai 111 
4.3.2.11.14 Haemulidae 111 
4.3.2.11.14.1 Plectorhincus pictus 111 
4.3.2.11.15 Kyphosidae 113 
4.3.2.11.16 Labridae 113 
4.3.2.11.16.1 Cheilinus fasciatus 113 
4.3.2.11.16.2 Cheilinus oxycephalus 115 
4.3.2.11.17 Leiognathidae 115 
4.3.2.11.18 Lobotidae 117 
4.3.2.11.19 Lutjanidae 117 
4.3.2.11.19.1 Lutjanus bohar 117 
4.3.2.11.19.2 Lutjanus fulviflamma 119 
4.3.2.11.19.3 Lutjanus fulvus 119 
4.3.2.11.19.4 Lutjanus rivulatus 121 
4.3.2.11.20 Mullidae 
4.3.2.11.20.1 Mulloidichthys martinicus 
121 
121 
4.3.2.11.20.2 Parupeneus barberinus 123 
4.3.2.11.21 Plesiopidae 123 
4.3.2.11.22 Pinguipedidae 125 
4.3.2.11.23 Pomacentridae 125 
4.3.2.11.24 Priacanthidae 127 
4.3.2.11.25 Scaridae 127 
4.3.2.11.25.1 Leptoscarus vaigiensis 127 
4.3.2.11.26 Scombridae 129 
xv 
4.3.2.11.26.1 Auxis rochei 129 
4.3.2.11.26.2 Rastrelliger brachysoma 129 
4.3.2.11.26.3 Rastrelliger kanagurta 131 
4.3.2.11.26.4 Scomber japonicus 131 
4.3.2.11.26.5 Scomber scombrus 133 
4.3.2.11.27 Serranidae  133 
4.3.2.11.27.1 Epinephelus areolatus 133 
4.3.2.11.27.2 Epinephelus fasciatus 
4.3.2.11.27.3 Epinephelus malabaricus 
135 
135 
4.3.2.11.28 Sparidae 137 
4.3.2.11.29 Sphyraenidae 137 
4.3.2.11.29.1 Spyraena barracuda 137 
4.3.2.11.30 Trichiuridae 139 
4.3.2.11.30.1 Trichius lepturus 139 
4.3.2.11.30 Trichodontidae 139 
4.3.2.12 Pleuronectiformes 141 
4.3.2.12.1 Bothidae 141 
4.3.2.12.1.1 Engyprosopon grandisquama 141 
4.3.2.12.2 Cynoglossidae 141 
4.3.2.12.3 Soleidae 143 
4.3.2.13 Scorpaeniformes 143 
4.3.2.13.1 Platycephalidae 143 
4.3.2.13.2 Scorpaenidae 145 
4.3.2.14 Stomiiformes 145 
xvi 
4.3.2.14.1 Malacosteidae 145 
4.3.2.14.2 Fistulariidae 147 
4.3.2.15 Syngnathiformes 147 
4.3.2.14.1 Centriscidae 147 
4.3.2.16 Tetraodontiformes 149 
4.3.2.16.1 Balistidae 149 
4.3.2.16.2 Monacanthidae 149 
4.3.2.16.2.1 Aluterus monoceros 149 
4.3.2.16.2.2 Monachantus ciliates 151 
4.3.2.16.3 Tetraodontidae 151 
4.3.2.16.4 Triacanthidae 153 
4.4 Discussion 
4.4.1 Fish Egg 




4.4.3 Relationship between Existence of Fish Egg and Fish Larvae 162 
4.5 Conclusion 163 
CHAPTER 5: COMPOSITION, ABUNDANCE AND DISTRIBUTION OF 
FISH EGG IN THE SARAWAK EXCLUSIVE 
ECONOMIC ZONE (EEZ) OF THE SOUTH CHINA SEA 
 
164 
5.1 Introduction 164 
5.2 Materials and Methods 165 
5.2.1 Sampling Area 165 
5.2.2 Data Analyses  166 
5.2.2.1 Fish Egg Density 166 
5.2.2.2 Fish Egg Assemblages 166 
xvii 
5.2.3 Data and  Statistical Analyses 167 
5.3 Results 
5.3.1 Composition of Fish Egg 
5.3.2 Density of Fish Egg 





5.3.5  Relationship between Fish Egg Family Abundance and Distribution 




5.4.1 Composition, Abundance and Distribution of Fish Eggs 




5.4.3 Relationship between Fish Egg Family Abundance and Distribution with 
Physicochemical Water Parameters according to Neritic zone  
 
178 
5.5 Conclusion 179 
CHAPTER 6: COMPOSITION, ABUNDANCE AND DISTRIBUTION OF 
FISH LARVAE IN THE SARAWAK EXCLUSIVE 
ECONOMIC ZONE (EEZ) OF THE SOUTH CHINA SEA 
 
180 
6.1 Introduction 180 
6.2  Materials and Methods 181 
6.2.1 Sampling Area 181 
6.2.2 Data and Statistical Analyses 182 
6.3 Results 183 
6.3.1 Composition, Abundance and Distribution of Fish Larvae 183 
6.3.2 Density of Fish Larvae 190 
6.3.3 Jaccard’s Dissimilarity Index of Fish Larvae Assemblages 193 
6.3.4 Relationship between Fish Larvae Abundance and Distribution 
with Physicochemical Water Parameters according to Neritic zone 
194 
6.4 Discussion 197 
xviii 
6.4.1 Composition, Abundance and Distribution of Fish Larvae 197 
6.4.2 Jaccard’s Dissimilarity Index of Fish Larvae Assemblages 202 
6.4.3 Relationship between Fish Larvae Abundance and Distribution 
with Physicochemical Water Parameters according to Neritic zone  
 
202 
6.5 Conclusion 205 
CHAPTER 7: CONCLUSION AND RECOMMENDATIONS 206 
7.1 Conclusion 206 






LIST OF TABLES 
  Page 
Table 3.1 Details of each station where the ichthyoplankton samples were 
collected.  
26 
Table 3.2 Mean values of physicochemical water parameters at surface water 
in the Sarawak EEZ of the South China Sea. 
30 
Table 3.3 Summary of physicochemical water parameters in the Sarawak 
EEZ of the South China Sea at the surface water according to 
neritic zone. 
32 
Table 3.4 Pearson correlation coefficient between all physicochemical water 
parameters (two-tailed) within three neritic zones in the Sarawak 
EEZ of the South China Sea. 
39 
Table 4.1 List of fish eggs according to their respective order and family 
together with number of individual (N) and diameter (mm). 
52 
Table 4.2 List of fish larvae families and species according to their 





Habitat description according to fish larvae family in the Sarawak 
EEZ of the South China Sea. 
66 
Table 4.4 List of fish larvae families and species according to neritic zone, 
together with growth stages and number of individual (N).  
68 
Table 4.5 Comparison of family recorded between this study and other 




Table 5.1 List of fish egg order, family, number of individual (N) and 
percentage collected. The ‘*’ symbol indicate the commercial 
family. 
169 
Table 5.2 List of fish egg family and density (100 m3) collected from three 
different neritic zones. 
172 
Table 5.3 Jaccard’s dissimilarity index of fish eggs within three different 
neritic zones (inner, middle and outer) in the Sarawak EEZ of the 
South China Sea.  
172 
Table 5.4 Canonical Correspondence Analysis (p = 0.05) for fish egg 
abundance with environmental parameters in the Sarawak EEZ of 
the South China Sea. 
173 
Table 6.1 List of fish larvae order, family, species, number of individual (N) 
and percentage (%) collected.  
185 
Table 6.2 List of fish larvae family, species and density (100 m3) collected 
at three different neritic zones 
191 
Table 6.3 Jaccard’s dissimilarity index of fish larvae within three different 
neritic zones (inner, middle and outer) in the Sarawak EEZ of the 
South China Sea.  
193 
Table 6.4 Canonical Correspondence Analysis (p = 0.05) for fish larvae 
abundance with physicochemical parameters of water in the 
Sarawak EEZ of the South China Sea. 
194 
Table 6.5 Comparison of family recorded between this study and other 
published articles that involved Malaysian waters. 
198 
xxi 
LIST OF FIGURES 
  Page 
Figure 2.1 Coastal marine life zones (Allen & Smith, 1988). 9 
Figure 2.2 Anatomic features of early stages of fish eggs (Ré & Meneses, 
2009). 
12 
Figure 2.3 Early life history stages of Diplodus sargus (Ré & Meneses, 
2009). 
14 
Figure 2.4 Anatomic features of yolk-sac larvae (Ré & Meneses, 2009). 15 
Figure 2.5 Anatomic features of fish larvae (Ré & Meneses, 2009). 15 
Figure 2.6 Melanophore pigmentation of fish larvae (Ré & Meneses, 2009). 16 
Figure 3.1 Location of 38 stations within the Sarawak EEZ of the South 
China Sea.  
25 
Figure 3.2 Vertical distributions of physicochemical water parameters in 
inner neritic zone. A: Temperature; B: Salinity; C: Turbidity; D: 
pH. 
34 
Figure 3.3 Vertical distributions of physicochemical water parameters in 
middle neritic zone. A: Temperature; B: Salinity; C: Turbidity; 
D: pH. 
36 
Figure 3.4 Vertical distributions of physicochemical water parameters in 
outer neritic zone. A: Temperature; B: Salinity; C: Turbidity; D: 
pH. 
38 
Figure 4.1 Muraenid egg with wide perivitelline space and lack of an oil 
globule (Diameter: 2.50 mm). 
54 
Figure 4.2 Clupeid egg with single oil globule and faintly segmented yolk 54 
xxii 
(Diameter: 1.45 mm). 
Figure 4.3 Mullet egg with unsegmented yolk, narrow perivitelline space 
and has one oil globules (Diameter: 1.40 mm). 
54 
Figure 4.4 Callionymid egg is colourless; spherical in shape and lack of oil 
globules (Diameter: 2.65 mm). 
56 
Figure 4.5 Carangid egg with unsegmented yolk  while the shell have 
smooth chorion, spherical, narrow perivitelline space (Diameter: 
1.26 mm). 
56 
Figure 4.6 Kyphosid egg with slightly widened perivitelline space and clear 
oil globule (Diameter: 1.02 mm). 
56 
Figure 4.7 Labrid egg with a smooth chorion, homogeneous yolk and single 
oil globule (Diameter: 1.42 mm). 
58 
Figure 4.8 Scombrid egg with single oil globule, homogeneous yolk and 
clear shell (Diameter: 1.55 mm). 
58 
Figure 4.9 Sphyraenid egg with  lightly-segmented yolk, clear and 
unsculpted shell (Diameter: 2.70 mm). 
58 
Figure 4.10 Cynoglossid egg with multiple oil globules and clear shell 
(Diameter: 3.79 mm). 
60 
Figure 4.11 Soleid egg with light honey colour and the light amber oil 
globules resemble a bunch of grapes (Diameter: 1.55 mm). 
60 
Figure 4.12 Malacostid egg showing clear embryo (Diameter: 3.48 mm). 60 
Figure 4.13 Lateral view of Congridae showing visible teeth with body 
elongated, transparent and laterally compressed (TL: 12.25 mm, 
flexion). 
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